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- TES measures air quality

January 2013: megacity observations start

simultaneous closely spaced observations
(~ 12 km apart)

O,, CH,, CO,, NH,;, CH,OH, HCOOH, PAN
quantify urban pollution production,
transformation and export.
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- Model summary

]
Enviranmental|Research,

GEOS-Chem MIROC-Chem

« Western Africa * Mexico

« High resolution: 0.5x0.667 deg * Lower resolution: 2.5x2.5 deg

* Includes NH; from * Focus on accurate O; chemistry
= biomass burning (GFED4) modeling
= anthropogenic activity (EDGAR) - Limited NH, emissions
" biofuel and charcoal - No separate modeling of HCOOH
" trash burning « Variable CH,OH

Only secondary HCOOH production
Fixed CH,OH



E% NH,; and HCOOH near Mexico City
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Focus on air quality near the surface:
= will use means of TES data over the first two or three layers above the surface
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Biomass burning

Biomass burning is strong over the

Yucatan in the NH spring
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Possible BB sources
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FIRMS fire
counts
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May 9 vs May 25
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TES single transects TES and MI mean profiles along transect
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Mexico City October pollution event
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Latitude

Megacity Pollution: The jointly retrieved TES/
OMI near-surface ozone product shows very
high ozone (~120 ppb) in Mexico City on a day
with stable, stagnant air in the boundary layer.

TES carbon monoxide, methanol, & formic
acid (ozone precursors) are —>
also elevated, as is the nitrogen reservoir

peroxyacetyl nitrate (PAN)

30°N [

AIRS-OMI O,

110% 105°W 100°W 95W

<30 40 50 [lv]
Ozone Volume Mixing Ratio (ppb)

g

Pressure (hPa)

Carbon Monoxide (CO

Latitude
[ re——

<50 75 100 125 150 175 >200
CO(ppb)



5.} Western Africa- Lagos
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Western Africa has one of the strongest biomass

burning seasons (December-March) on Earth TES DJF NH, transect

Fire counts I
Jan 28-Feb 9, 2013 -

GEOS-Chem 222Rn simulation

High 222Rn in DJF due to stagnant
air conditions
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High pollution in DJF
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Pollution sources

* Biomass burning

* Petrochemical

* Two-stroke engines
* Generators

* Trash burning
* Traffic

Sea breezes play
important role

2015 El Nino may have
also been influential
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Seasonal Means
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GC:
* higher values in DJF
» sharp ocean/land gradients

TES:

* high values in DJF and MAM

* no gradient in HCOOH

- moderate NH,; over ocean in
DJF and MAM

« =» weak circulation -
stagnation



- A Tale of Two Cities
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- Summary
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 TES has collected data from January 2013 to April 2016 over 19 megacities

- Data are closely spaced (12 km) and are taken approximately every two weeks

« Species measured: O;, CH,, NH;, CH,OH, HCOOH, HDO, PAN, CO,

« Data point to influences of biomass burning and other pollution sources

« Also show different chemistry regimes in different cities

« On going work uses the new AIRS-OMI O3 product to provide context for interpreting
the TES megacity measurements

« Data are available on AVDC
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High NH;, CH,OH and HCOOH
in July 2013 correlate with
higher AOD, but not with
COor O,

*Early fire season

*But not from fire?

*HCOOH, CH;OH generated

locally over LA

*NH; has different source
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TES NH3 [ppbv]

NH. Emissions
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May 25 — Lower pollution
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*Lower HCOOH
is consistent
with less
transport over
fires

*Model O,
profile points
to mix of local
production and
transport

*High HCOOH and
NH3 south of city
point to BB
influence there

Lower HCOOH
further north city
suggests
transported BB is
not major
contributor

*Model O, profile
points to local
production



